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(54) High frequency heating apparatus with steam generation function 



(57) A high frequency heating apparatus with steam 
generation function forsupplying at least any one of high 
frequency and steam to a heating chamber 11 for ac- 
commodating an object to beheatedandheat-treatingth- 
eobjecttobeheated, the apparatus has a high frequency 
generating part 13, a steam generating part 15 for gen- 



erating steam inside the heating chamber 11 , a temper- 
ature detecting part 20 for detecting temperature of the 
steam generating part, and a control part 501 for con- 
trolling a heater, wherein the steam generating part is 
controlled to heat based on temperature information of 
the temperature detecting part. 
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Description 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to a high fre- 
quency heating apparatus with steam generation func- 
tion in which high frequency heating and steam heating 
are combined to heat-treat an object to be heated. 
[0002] Traditionally, in this type of high frequency 
heating apparatus, there are a microwave oven with a 
high frequency generatorforheating, and a combination 
oven that a convection heater for generating heated air 
is added in this microwave oven. In addition, a steamer 
that steam is introduced into a heating chamber and a 
steam convection oven that a convection heater is add- 
ed in a steamer are also used as cooking appliances. 
[0003] When food is cooked by the cooking appliance, 
the cooking appliance is controlled so as to cook the 
food in the best condition. More specifically, the cooking 
of combining high frequency heating with hot air heating 
can be controlled by the combination oven, and the 
cooking of combining steam heating with hot air heating 
can be controlled by the steam convection oven. How- 
ever, in the cooking of combining high frequency heating 
with steam heating, efforts are needed that food to be 
cooked is transferred between different cooking appli- 
ances in each of heat treatment. In order to solve the 
inconvenience, there is a cooking appliance that realiz- 
es high frequency heating, steamheating, and electric 
heating by a single appliance. This cooking appliance is 
disclosed in JP^A-54-1 15448. 

[0004] However, according to the configuration of the 
publication, a vaporizing chamber for generating heated 
steam is embedded under a heating chamber, and water 
is supplied f roma water storage tank at a fixed water lev- 
el all the time. Therefore, it is difficult to clean the pe- 
riphery of the heating chamber everyday. A problem 
arises particularly in the vaporizing chamber that calci- 
um and magnesium in water are concentrated to precip- 
itate and fix onto the bottom of the vaporizing chamber 
or the inside of pipes to reduce an amount of steam gen- 
erated in the course of generating steam, and conse- 
quently the chamber is turned to a dirty environment 
where mold is easily propagated. 
[0005] In addition, as a system for introducing steam 
into the heating chamber, it can be considered that 
steam is generated by a heating unit such as a boiler 
disposed outside the heating chamber and the steam 
generated here is supplied to-the-heating chamber. 
However, problems arise that mold is contaminated and 
propagated in a pipe for introducing steam, the pipe for 
introducing steam is damaged by freezing, and foreign 
substances such as rust are mixed. Furthermore, the 
heating unit is often difficult to be disassembled and 
cleaned. Therefore, in the cooking appliances that par- 
ticularly require the attention to the hygiene of food to 
be treated, the system for introducing steam from out- 
side is hard to adopt. 



SUMMARY OF THE INVENTION 

[0006] The invention has been made in consideration 
of the circumstances. An object is to provide a high fre- 

5 quency heating apparatus with steam generation func- 
tion in which a steam generating part is easy to clean 
and can be kept hygienically all the time, temperatures 
of the steam generating part and water supply are con- 
trolled to generate an optimum amount of steam for 

10 foods, and abnormalities such as heating without water 
are prevented from occurring beforehand to improve 
safety. 

[0007] According to first aspect of the invention, ahigh 
frequency heating apparatus with steam generation 

15 function comprises: a high frequency generating part for 
supplying a high frequency to a heating chamber for ac- 
commodating an object to be heated; a steam generat- 
ing part for generating steam inside the heating cham- 
ber; a temperature detecting part for detecting temper- 

20 ature of the steam generating part; and a heater control 
unitforcontrolling heating by an evaporating dish heater 
in the steam generating part, wherein at least any one 
of high frequency and steam is supplied into the heating 
chamber to heat-treat the object to be heated, the high 

25 frequency heating apparatus including wherein the 
evaporating dish heater is controlled to heat based on 
temperature information of the temperature detecting- 
part for detecting temperature of the steam generating 
part. 

30 [0008] The high frequency heating apparatus with 
steam generation function has the unit for controlling the 
evaporating dish heater for heating the evaporating 
dish, and water is supplied from the water supply part 
to the evaporating dish based on temperature informa- 

35 tion of the temperature detecting part disposed near the 
evaporating dish. Provided that new water is not sup- 
plied, the operation of the evaporating dish heater is 
stopped, and the evaporating dish is prevented from be- 
ing heated without water. In cooking, the evaporating 

40 dish heater is controlled to adjust an amount of steam 
generated, and cooking can be performed at the opti- 
mum amount of steam for foods. 

[0009] According to second aspect of the invention, - 
the heater control unit controls heating even after cook- 
45 ing is finished in order to evaporate water left in the 
evaporating dish. 

[0010] In the high frequency heating apparatus with 
steam generation function, it is likely that old, remaining 
water is to be used in the next cooking when water is 

50 left in the evaporating dish after cooking is finished, and 
it is also likely that water itself goes bad when it is left 
for a longtime. The evaporating dish heater is controlled 
to prevent water from remaining in the evaporating dish 
even after cooking is finished, and thus the environment 

55 inside the heating chamber can be kept hygienically all 
the time. 

[0011] According to third aspectof invention, the heat- 
er control unit controls the evaporating dish heater to 
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carry current continuously in the beginning of cooking, 
and controls the evaporating dish heater to carry current 
intermittently in the latter half of cooking. 
[0012] In the high -frequency heating apparatus with 
steam generation function, the evaporating dish heater 
is controlled to carry current continuously in the begin- 
ning of cooking, and thus even cold water can generate 
steam for a short time. In addition, since the heater for 
generating steam accumulates a quantity of heat in itself 
after it is heated for a predetermined time, steam can 
be generated by the remaining heat even though there 
is a non-conducting period for a short time. In the latter 
half of cooking, the evaporating dish heater is operated 
intermittently to prolong the lifetime because the cumu- 
lative conducting period is shortened. The reliability of 
endurance of the evaporating dish heater can be im- 
proved without reducing an amount of steam generated. 
[0013] According to fourth aspect of the invention, the 
high frequency heating apparatus comprises: a high fre- 
quency generating part for supplying a high frequency 
to a heating chamber for accommodating an object to 
be heated; a steam generating part for generating steam 
inside the heating chamber; a temperature detecting 
part for detecting temperature of the steam generating 
part; a water supply part for supplying waterto the steam 
generating part; and a feed water control unit for con- 
trolling water supply to the water supply part, wherein at 
least any one of high frequency and steam is supplied 
into the heating chamber to heat-treat the object to be 
heated, the high frequency heating apparatus including 
wherein water supply of the water supply part is control- 
led based on temperature information of the tempera- 
ture detecting part for detecting temperature of the 
steam generating part. 

[0014] In the high frequency heating apparatus with 
steam generation function, an amount of feed water is 
controlled by the water pump of the water supply part 
based on temperature information of the temperature 
detecting part for detecting temperatures of the steam 
generating part, and an optimum amount of steam 
canbe generated and controlled in accordance with 
foods. The steam generating part is prevented from be- 
ing heated without water due to a shortage of water sup- 
ply, water is prevented from overflowing from the steam 
generating part because of excessive water supply and 
thus safety can be improved. 

[0015] According to fifth aspect of the invention, the 
feed water control unit controls a water pump for sup- 
plying waterto the steam generating part to carry current 
intermittently. 

In the high frequency heating apparatus with 
steam generation function, the evaporating dish of the 
steam generating part is heated by the evaporating dish 
heater to generate steam. When a large amount of water 
is supplied from water supply part at one time, it takes 
time to increase the temperature of water, it takes time 
to generate steam, and then the entire time for cooking 
is prolonged. However, when a small amount of water 



is supplied continuously, water is not supplied through- 
out the evaporating dish, and it is likely to cause the dish 
to be partially heated without water. The water pump is 
operated intermittently to supply a predetermined 

5 amount of water into the evaporating dish forashorttime, 
andatime forgeneratingsteamis shortened. The evapo- 
rating dish can be prevented from being partially heated 
without water due to a shortage of water supply. 
[0016] According to sixth aspect of the invention, the 

io feed water control unit stops a water pump for supplying 
waterto the steam generating part before cooking is fin- 
ished. 

[0017] In the high frequency heating apparatus with 
steam generation function, since steam is generated 

15 from the steam generating part inside the heating cham- 
ber, water is left in the evaporating dish of the steam 
generating part after cooking is finished when water is 
supplied until cooking is finished. When the water is left 
as it is until next cooking, the old, remaining water is to 

20 be used in the next cooking, and it is also likely that water 
itself goes bad when it is left for a long time. Water sup- 
ply is stopped before cooking is finished based on tem- 
peratures of the temperature detecting part of the evap- 
orating dish, which can prevent water from remaining in 

25 the evaporating dish after cooking is finished and the 
inside of the apparatus can be kept hygienically 
[0018] According to seventh aspect of the invention, 
the high frequency heating apparatus is comprises: a 
high frequency generating part for supplying a high fre- 

30 quency to a heating chamber for accommodating an ob- 
ject to be heated; a steam generating part for generating 
steam inside the heating chamber; a temperature de- 
tecting part for detecting temperature of the steam gen- 
erating part; a water supply part for supplying Water to 

35 the steam generating part; and a display part for display- 
ing information about the water supply part, wherein at 
least any one of high frequency and steam is supplied 
into the heating chamber to heat-treat the object to be 
heated, the high frequency heating apparatus including 

40 wherein water information of the water supply part is dis- 
played on the display part based on temperature infor- 
mation of the temperature detecting part for detecting 
temperature of the steam generating part. 
[0019] In the high frequency heating apparatus with 

45 steam generation function, the temperature detecting 
part for detecting temperature of the steam generating 
part can detect whether water is supplied into the steam 
generating part from the water supply part. Therefore, 
provided a risk occurs that water is not supplied from 

50 the water supply part and the evaporating dish of the 
steam generating part is heated without water, water be- 
ing not supplied is displayed on the display part before- 
hand, the water storage tank of the water supply part is 
instructed to supply water, and thus the abnormal oper- 
as ation of heating without water can be prevented. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[0020] 

Fig. 1 is a front view illustrating a high frequency 
healing apparatus with steam generation function 
in an embodiment according to the invention , in 
which its door is opened; 

Fig. 2 is a perspective view illustrating an evaporat- 
ing dish of a steam generating part used in the high 
frequency heating apparatus with steam generation 
function shown in Fig. 1 ; 

Fig. 3 is a perspective view illustrating an evaporat- 
ing dish heater and a reflector of the steam gener- 
ating part; 

Fig. 4 is a cross-sectional view of the steam gener- 
ating part in the same apparatus; 
Fig. 5 is a side view illustrating an essential part of 
the high frequency heating apparatus with steam 
generation function according to the invention; 
Fig. 6 is an explanatory diagram illustrating a de- 
tachable water storage tank; 
Fig. 7 is ablock diagramof a control system for con- 
trolling the high frequency heatirig apparatus with 
steam generation function; 

Fig. 8 is a flow chart illustrating a basic operation of 
the high frequency heating apparatus with steam 
generation function; 

Fig. 9 is an explanatory diagram illustrating the op- 
eration of the high frequency heating apparatus with 
steam generation function; 

Fig. 10 is a flow chart illustrating basic procedures 
when an evaporating dish heater is controlled in ac- 
cordance with temperatures of an evaporating dish; 
Fig, 11 is a timing chart of the operations of the 
evaporating dish heater and a water pump for sup- 
plying water into the evaporating dish; and 
Fig. 12 is a flow chart illustrating basic procedures 
of showing display on a display panel in accordance 
with temperatures of the evaporating dish. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0021 ] Hereafter, a preferred embodiment of the high 
frequency heating apparatus with steam generation 
function according to the invention will be described in 
detail with reference to the drawings. 
[0022] Fig. 1 is a front view illustrating a high frequen- 
cy heating apparatus with steam generation function, in 
which its door is opened. Fig. 2 is a perspective view 
illustrating an evaporating dish of a steam generating 
part used in the apparatus, Fig. 3 is a perspective view 
illustrating an evaporating dish heater and a reflector of 
the steam generating part, and Fig. 4 is a cross-section- 
al view of the steam generating part. 
[0023] This high frequency heating apparatus with 
steam generation function 100 is a cooking appliance in 



which at least any one of a high frequency (microwave) 
and steam is supplied to a heating chamber 11 for ac- 
commodating an object to be heated and the object to 
be heated is heat-treated. The apparatus has a magn- 

5 etron 13 as a high frequency generating part for gener- 
ating a high frequency, a steam generating part 15 for 
generating steam inside the heating chamber 11 , a cir- 
culation fan 17 for stirring and circulating air inside the 
heating chamber 1 1 , and a convection heater 1 9 as a 

10 heater for heating inside air. 

[0024] The heating chamber 11 is formed inside a 
box-shaped main case 10, and a door 21 with a trans- 
lucent window 21a for opening and closing a drawing 
port for the object to be heated inside the heating cham- 

15 ber 1 1 is disposed in front of the main case 1 0. The door 
21 is open able and closable in the vertical direction by 
being joined to the lower rim of the main case 10 by 
hinge. A predetermined heat insulation space is kept be- 
tween the walls of the heating chamber 1 1 and the main 

20 case 10, and a heat insulator is filled in the space as 
required. Particularly, a space behind the heating cham- 
ber 11 is a circulation fan chamber 25 for housing the 
circulation fan 17 and its drive motor 23 (see Fig. 9) 
therein, and a rear wall of the heating chamber 11 is a 

25 partition plate 27 for defining the heating chamber 11 
from the circulation fan chamber 25. The partition plate 
27 is disposed with air intake vent holes 29 for taking in 
air from the heating chamber 11 side to the circulation 
fan chamber 25 side, and air blowing vent holes 31 for 

30 blowing air from the circulation fan chamber 25 side to 
the heating chamber 1 1 as the forming areas are sepa- 
rated. Each of the vent holes 29 and 31 is formed as a 
plurality of punched holes. 

[0025] The circulation fan 1 7 is disposed as the rota- 
35 tion canter is placed at the center part of the rectangular 
partition plate 27, and the rectangular ring-shaped con- 
vection heater 19 is disposed in the circulation fan 
chamber 25 as it surrounds the circulation fan 1 7. Then , 
the air intake vent holes 29 formed in the partitionplate 
40 27 are arranged in front of the circulation fan 1 7, and the 
air blowing vent holes 31 are arranged along the con- 
vection heater 1 9. 

[0026] When the circulation fan 17 is rotated, winds 
are set to blow from the front side of the circulation fan 

45 17 to the rear side where the drive motor is disposed. 
Thus, air inside the heating chamber 11 is taken in the 
center part of the circulation fan 17 through the air intake 
vent holes 29, and it is sent from the air blowing vent 
holes 31 into the heating chamber 11 through the con- 

50 vection heater 1 9 inside the circulation fan chamber 25. 
Therefore, the air inside the heating chamber 11 is cir- 
culated by this flow through the dirculatipn fan chamber 
25 as the air is stirred. 

[0027] The magnetron 13 is disposed in the space un- 
55 der the heating chamber 1 1 , for example, and a stirrer 
33 is disposed at the position receiving a high frequency 
generated from the magnetron. Then, the high frequen- 
cy from the magnetron 13 is irradiated onto the stirrer 
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33 rotating to supply the high frequency into the heating 
chamber 11 by the stirrer 33 as the high frequency is 
stirred. In addition, the magnetron 13 and the stirrer 33 
can be disposed not only on the bottom of the heating 
chamber 11 but also on the top or side of the heating 
chamber 11 . 

[0028] The steam generating part 15 is configured of 
an evaporating dish 35 having a recess 35a for contain- 
ing waterto generate steam by heating and a projecting 
surface 36 as shown in Fig. 2, an evaporating dish heat- 
er 37 disposed underthe evaporating dish 35 for heating 
the evaporating dish 35 as shown in Figs. 3 and 4, and 
a reflector 39 having a nearly U-shape in cross section 
for reflecting radiant heat from the heater toward the 
evaporating dish 35. A temperature detecting part 20 is 
disposed underthe evaporating dish 35 and outside the 
reflector 39. The evaporating dish 35 is a long slender 
plate made of metal, which is disposed so that its longi- 
tudinal side is oriented along the partition plate 27 for 
defining the heating chamber 1 1 from the circulation fan 
chamber 25 in the rear bottom surface on the opposite 
side of thedrawing portforthe objectto be heated inside 
the heating chamber 11 . Furthermore, as the evaporat- 
ing dish heater 37, a glass tube heater, a sheathed heat- 
er, and a plate-heater are usable. 
[0029] Moreover, as shown in Figs. 5 and 6, a water 
supply part 51 has a water storage tank 53, a water 
pump 55 for supplying a predetermined amount of water 
into the evaporating dish 35 from the water storage tank 
53, and pipes 57 for connecting the water storage tank 
53 to the evaporating dish 35. 

[0030] According to the configuration, since water can 
be supplied to the evaporating dish 35 continuously, 
continuous steam heating can be performed for a long 
time. Furthermore, as shown in Fig. 6 of a partially per- 
spective view illustrating the side of the apparatus, the 
water storage tank 53 is formed in a cartridge type, 
which is compactly embedded in a side wall part at rel- 
atively low temperature in the main case 10 so as not to 
increase the apparatus itself in size when assembled in 
the apparatus. In addition to this, it is fine to dispose the 
tank on the top of the apparatus with insulation, or on 
the underside. Preferably, the cartridge type water stor- 
age tank 53 can be detached from outside the apparatus 
and easily changed. Thus, ease of handling can be en- 
hanced, and the tank is easy to clean. For example, as 
shown in the drawing, it is acceptable that the tank can 
be loaded and unloaded from the side of the apparatus 
by opening and closing a cover 59, or from the front of 
the apparatus. Furthermore, the cartridge type water 
storage tank 53 is preferably configured to visually con- 
firm an amount of water left in the water storage tank 53 
from outside in which the tank is formed of a transparent 
material such as resin or glass and the wall of the main 
case where the tank is housed is also formed of a trans- 
parent material. 

[0031 ] Fig. 7 is a blockdiagram of a control system for 
controlling the high frequency heating apparatus with 



steam generation function 100. The control system is 
mainly configured of a control part 501 with amicroproc- 
essor, for example. The control part 501 sends and re- 
ceives signals mainly between a power supply part 503, 
5 a storage part 505 ; an input control part 507, a display 
panel 509, the temperature detecting part 20, a heating 
part 511 , and a cooling fan 61 . 

[0032] To the input control part 507, various operating 
switches are connected, including a start switch 51 9 for 

10 instructing heating to start, a selector switch 521 for 
switching heating methods such as high frequency heat- 
ing and steam heating, and an automated cooking 
switch 523 for starting programs prepared beforehand. 
[0033] To the heating part 511, the high frequency 

15 generating part 13, the steam generating part 15, and 
the circulation fan 1 7 are connected. In addition, the high 
frequency generating part 13 operates in cooperation 
with the radio wave stirring part (the drive part of the 
stirrer) 33. To the steam generating part 15, the evapo- 

20 rating dish heater 37, and the heater 19 for heating in- 
side air (convection heater) are connected. 
[0034] Next, the basic operation of the high frequency 
heating apparatus with steam generation function 100 
will be described with reference to a flow chart shown 

25 in Fig. 8. 

[0035] As the procedures of the operation, food to be 
heated is first put on a plate and put in the heating cham- 
ber 11 , and then the door 21 is closed. Subsequently, a 
heating method, temperature or time to heat is set by 

30 the input control part 507 (Step 10, hereafter, it is ab- 
breviated by S10) , and the start switch is turned ON 
(S11) . Then, the control part 501 operates to perform 
heat treatment automatically (S12). 
[0036] More specifically, the control part 501 reads 

35 the set temperature and time to heat, selects and exe- 
cutes the best cooking method based on those, and de- 
termines whether to reach the set temperature and time 
to heat (S13). When set values are reached, the control 
part stops each of the heating sources to end heat treat- 

40 ment (S14). Additionally, in S12, to generate steam, to 
turn on the heater for heating inside air, to rotate the 
circulation fan, and to do high frequency heating are per- 
formed separately or simultaneously. 
[0037] In the operation described above, the effect in 

45 the case where a mode to generate steam and to turn 
on the circulation fan, for example, is selected and ex- 
ecuted will be described. When this mode is selected, 
the evaporating dish heater 37 is turned on, and then 
water in the evaporating dish 35 is heated to generate 

so steam S, as shown in Fig. 9 of an explanatory diagram 
of the operation of the high frequency heating apparatus 
1 00. The steam S rising from the evaporating dish 35 is 
aspirated, into the center part of the circulation fan 17 
from the air intake vent holes 29 arranged nearly in the 

55 center part of the partition plate 27, and is blown into the 
heating chamber 11 from the air blowing vent holes 31 
arranged in the periphery of the partition plate 27. The 
blown steam is stirred in the heating chamber 11, and 
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again aspirated into the circulation fan chamber 25 from 
the air intake vent holes 29 nearly in the center part of 
the partition plate 27. Therefore, a circulation path is 
formed in the heating chamber 1 1 and the circulation fan 
chamber 25. Furthermore, the generated steam is guid- 
ed to the air intake vent holes 29 withoul arranging the 
air blowing vent holes 31 below the position of the cir- 
culation fan 17 of the partition plate 27. Then, as depict- 
ed by outline arrows in the drawing, the steam is circu- 
lated in the heating chamber 1 1 , and the steam is blown 
onto an object to be heated M. 

[0038] Next, the control method of the high frequency 
heating apparatus with steam generation function hav- 
ing the configuration described above will be described 
in detail. 

[0039] Fig, 10 is a flow chart illustrating basic proce- 
dures when the evaporating dish heater 37 is controlled 
in accordance with temperatures of the evaporating dish 
35. In this flow, the set value of time to heat is first read 
(S21 ), a timer is started to begin heating by the evapo- 
rating dish heater 37 to carry current continuously (S22 
and 323) . In heating, the value of the timer is monitored, 
and then it is confirmed whether the temperature of the 
temperature detecting part 20 reaches a preset temper- 
ature after the set time has elapsed (S24, S25 and S26). 
When the preset temperature is reached, the evaporat- 
ing dish heater 37 is switched to carry current intermit- 
tently (S27) and heating is stopped when the set time 
has elapsed (S28). 

[0040] Next, the operation patterns of the evaporating 
dish heater 37 and the water pump 55 of the water sup- 
ply part 51 will be described. 

[0041] Fig. 11 is a timing chart of the operations of the 
evaporating dish heater 37 and the water pump 55 for 
supplying water into the evaporating dish 35. The evap- 
orating dish heater 37 is operated to carry current con- 
tinuously for a first predetermined time in cooking, and 
to carry current intermittently to heat the evaporating 
dish 35 after the predetermined time has elapsed. The 
water pump 55 is operated to carry current intermittently 
to supply a predetermined amount of water into the 
evaporating dish 35. After operated for a predetermined 
time, the water pump 55 stops its operation before cook- 
ing is finished, and the evaporating dish heater 37 heats 
the water left in the evaporating dish 35 until cooking is 
finished. 

[0042] Fig. 12 is a flow chart illustrating basic proce- 
dures of showing display on the display part (display 
panel) 509 in accordance with temperatures of the evap- 
orating dish 35. In this flow, the set value of heating time 
is first read (S31), and start heating (S32). In heating, 
the temperatures of the temperature detecting part 20 
are monitored all the time to confirm whether an amount 
of water left in the evaporating dish 35 is proper. Then, 
when the temperature that is determined as water is not 
supplied to the evaporating dish 35 is detected, display 
is shown on the display panel 509 that water is not sup- 
plied C535) 
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[0043] As described above, according to the high fre- 
quency heating apparatus with steam generation func- 
tion, since it is configured to generate steam inside the 
heating chamber 11 , not outside, the portion of gener- 

5 ating steam, that is, the evaporating dish 35 can be 
cleaned easily as similar to the case of cleaning the in- 
side of the heating chamber 11 . For example, calcium, 
magnesium, and chlorine compounds in water are 
sometimes concentrated to precipitate and fix onto the 

10 bottom of the evaporating dish 35 in the course of gen- 
erating steam, but those fixed onto the surface of the 
evaporating dish 35 can be removed cleanly only by wip- 
ing them with cloth. In addition, since the water pump 
for supplying water into the evaporating dish 35 is 

15 stopped before cooking is finished, water is not left after 
cooking. Furthermore, provided that water is left after 
cooking, a period of carrying current through the evap- 
orating dish heater is extended to evaporate the water 
left in the evaporating dish, which facilitates keeping the 

20 inside of the heating chamber 11 in a hygienic environ- 
ment all thetime with easy wiping. 
[0044] Moreover, in the high frequency heating appa- 
ratus, since the evaporating dish 35 is heated by the 
evaporating dish heater 37 to generate steam, the 

25 steam can be supplied efficiently with a simple structure. 
In addition, since steamat high temperature to some ex- 
tent is generated by heating, cooking simply steamed 
or cooking in combination with high frequency heating 
so as not to be dried is possible. 

30 [0045] Furthermore, an amount of feed water can be 
controlled by the water pump of the water supply part 
based on temperature information of the temperature 
detecting part, and an optimum amount of steam can be 
generated and controlled in accordance with foods. The 

35 steam generating part is prevented from being heated 
without water due to a shortage of water supply, water 
is prevented from overflowing from the steam generat- 
ing part because of excessive water supply, and safety 
can be improved. 

40 [0046] Moreover, even cold water can generate 
steam for a short time by controlling the evaporating dish 
heater to carry current continuously in the beginning of 
cooking. The lifetime can be prolonged by intermittently 
operating the evaporating dish heater in the latter half 

45 of cooking because the cumulative conducting period of 
the heater is shortened. The reliability of endurance of 
the evaporating dish heater can be improved without re- 
ducing an amount of steam generated. 
[0047] In addition, the temperature detecting part can 

so detect whether water is supplied to the steam generat- 
ing part from the water supply part. Therefore, provided 
a risk occurs that water is not supplied from the water 
supply part and the evaporating dish of the steam gen- 
erating part is heated without water, water being not sup- 

55 plied is displayed on the display part beforehand, the 
water storage tank of the water supply part is instructed 
to supply water, and thus the abnormal operation of 
heating without water can be prevented. 
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[0048] Moreover, as the heating methods, both of high 
frequency heating and steam heating can be performed 
at the same time, either high frequency heating or steam 
heating can be performed separately, and both can be 
performed in a predetermined order freely. Thus, a.suit- 
able cooking method can be selected freely in accord- 
ance with types of foods, frozen foods and refrigeraLed 
foods. Particularly, since a rate of temperature rise in 
the object to be heated can be accelerated when high 
frequency heating and steam heating are used in com- 
bination, efficient cooking is feasible. 
[0049] As described above, according to the first to 
seventh aspects of the invention, the steam can be sup- 
plied into the heating chamber quickly, and the efficiency 
of generating steam can be improved. Additionally, the 
steam generating part can be cleaned, and the inside of 
the heating chamber can be kept in a hygienic environ- 
ment all the time. Furthermore, -temperatures of the 
steam generating part and water supply are controlled 
to generate an optimum amount of steam for foods, ab- 
normalities such as heating without water are prevented 
from occurring beforehand, and safety can be improved. 
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Claims 

1 . A high frequency heating apparatus comprising: 

a high frequency generating part for supplying 
a high frequency to a heating chamber for ac- 
commodating an object to be heated; 
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a steam generating part for generating steam 
inside the heating chamber; 
a temperature detecting part for detecting tem- 
perature of the steam generating part; and 
a heater control unit for controlling heating by 
an evaporating dish heaLer in the steam gener- 
ating part, 

wherein at least any one of high frequency 
and steam is supplied into the heating chamber to 
heat-treat the object to be heated, 

the high frequency heating. apparatus including 
wherein the evaporating dish heater is control- 
led to heat based on temperature information 
of the temperature detecting part for detecting 
temperature of the steam generating part. 

2. The high frequency heating apparatus according to 
claim 1 , wherein the heater control unit controls 
heating even after cooking is finished in order to 
evaporate water left in the evaporating dish. 

3. The high frequency heating apparatus according to 
claim 1 , wherein the heater control unit controls the 
evaporating dish heater to carry current continuous- 
ly in a beginning of cooking, and controls the evap- 
orating dish heater to carry current intermittently in 
a latter half of cooking. 

4. A high frequency heating apparatus comprising: 

a high frequency generating part for supplying 
a high frequency to a heating chamber for ac- 
commodating an object to be heated; 
a steam generating part for generating steam 
inside the heating chamber; 
a temperature detecting part for detecting tem- 
perature of the steam generating part; 
a water supply part for supplying water to the 
steam generating part; and 
a feed water control unit for controlling water 
supRly to the water supply part, 

wherein at least any one of high frequency 
and steam is supplied into the heating chamber to 
heat-treat the object to be heated, 

the high frequency heating apparatus including 
wherein water supply of the water supply part 
is controlled based on temperature information 
of the temperature detecting part for detecting 
temperature of the steam generating part. 



10 



15 



20 



25 



6. The high frequency heating apparatus according to 
claim 4, wherein the feed water control unit stops a 
water pump for supplying water to the steam gen- 
erating part before cooking is finished. 

7. A high frequency heating apparatus comprising: 

a high frequency generating part for supplying 
a high frequency to a heating chamber for ac- 
commodating an object to be heated; 
a steam generating part for generating steam 
inside the heating chamber; 
a temperature detecting part for detecting tem- 
perature of the steam generating part; 
a water supply part for supplying water to the 
steam generating part; and 
a display part for displaying information about 
the water supply part, 

wherein at least any one of high frequency 
and steam is supplied into the heating chamber to 
heat-treat the object to be heated, . 

the high frequency heating apparatus including 
wherein water information of the water supply 
part is displayed on the display part based on 
temperature information of the temperature de- 
tecting part for detecting temperature of the 
steam generating part. 
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5. The high frequency heating apparatus according to 
claim 4, wherein the feed water control unit controls 
a water pump for supplying water to the steam gen- 
erating part to carry current intermittently. 
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